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(54) THIN UTHIUM ION SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin lithium ion 
secondary battery attaining a thin structure having a 
thickness of three millimeters or less while keeping 
excellent capacity, cycle characteristics, large current 
discharge characteristics and low temperature discharge 
characteristics. 

SOLUTION: This thin lithium ion secondary battery 
includes a positive electrode 5, a negative electrode 8, 
an electrode group 2 in which a separator 10 disposed 
between the positive electrode and the negative 
electrode is laminated, and a nonaqueous electrolytic 
solution wherein the separator 10 is polyethylene having 
a heat shrinkage percentage of 20% or less for one hour 
at 120** C, at least one end of the separator 10 extends 
from the positive and negative electrodes, and the 
thickness of the outer jacket material is within the range 
of 50-300 jum. 
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[0 0 9 5] iJcV^TN ^ 5:^— h ^'-^/i^i^i^^ogffiS^tc: 
4 0'C"eS?g«:l*^2 4^FBm-rri:lCj:i9^«^^^ 

[0 0 9 6] y ^^-—hy ^^^^^(omU^\^0y^^M 

20 /?^;65o. 5 mm. g2&;65 5 4mm. ei:dS8 6mmO»S 

[0 0 9 7] ^nm 1 

^JSCT 1 xm.m i^tcco t mmj^iEm<oiEmm t ^mm 1 
... m«as¥^ff is Lfd. mmm.Rxj^mmm 1 t-kw i>-/c(7) t 

0. 5 mm. S^;^^5 4mm. 8 6 mm<^»S#f tKH 

[0 0 9 8] ]tmm 2 

6 0 nmX\ ^?Lffi/i»5 6 5%(^^S^;^)^b?'c^5ir/NU'— 

0^ L/c<7) t w]m^^'^m(D^mm t tor^^tcgEB-r s r t tc 
40 (D$¥yknAmmr>o s {pm\c$^7i^m.mm^m^^tix 

V>5fci^>) "Cx g^Ji^O. 5mm. ili;^^ 5 4 mm. K $ 

8 mm(Dmm$^7i^m.mmi:^iikn.m^m^^xfzo 

[0 0 9 9] it^M 3 

[0 1 0 0] #bnfc^i)S«^fll~5. 7--9RXf^mm 

l'-3<7>r:^^m?i!l^cov^r. ^5®®Sic4 0mA-c4. 2 

V^r'5»#fp1^mbfctt. 4 0mAT'2. 7V^TiSm 

50 LTto ^^S^J6(Dz:»:a^iil^cov^T«s ^SffiSK 
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4 0mA-e4. 0 V^T*5^ra3tembfc^. 4 0mA-C 
2. 7 V*-C36ftm-r5^Sc«1^^^>'^«»^2 0*C(7># 

[0101] ^fz. mmm 1-5. 7-9 Rxfitmi 1 

~3<0^^5km*^-OV^T. ^m®iE4 OmAX-4. 2V 

^T*5B#r«^mL;rc^> 2c-e2. 7 v^-esscsu^c^*^ 
«cmsa^iB!J:£bx 2cnm\y'-hx*<Dm&imm (2 

?l!lt-OV>T{^. ^mmiffi4 0mA-C4. 0V*T*5^K 
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[0 10 21 i-^-sRxf^tnm 

i'-3(Dz:»:m?&i:iov>r. 2 o'C<^#ffl^t;i:^3v^r^ 

mS«t4 0mA-C4. 2 V*T'5B#PBl^mU/c^. 0^ 
(?:>»Hftt-*3V^r4 OmAT2. 7 V^-C»cSL/S:KC0 

ot:ft«-etD^S*tl^^ (ot:r'(o 

^Tie^2tc^t5i-^o -:^> ^t£C^!l6(7)-»:mitt.t-o 
i^tfi. 2 ot:o#H^l^:*3V^T^®®at4 OmA-e 
4. 0 v^r*5^rpi^®L.fc^. ot:^o#lasl^cjov^r 
4 0mAT'2. 7 V '^x-wcm\^fz.m<7^mmm*^m^\. 

ie*2tc»iai-So 

[0 10 3] 
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PAN 


8 0 








P Vd F 
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^mn^ 
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PMMA 
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^mm4 
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P EO 
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PAN 
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PAN 
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0 'Cjjftltt 
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7 0 
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7 5 
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8 0 


6 0 


6 0 




9 0 


7 5 


6 0 


6 0 




8 0 


7 0 


5 0 


5 0 




7 0 


6 0 


6 0 
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9 0 


8 0 


6 0 


5 0 


8 


9 0 


5 0 


4 0 


3 0 




1 1 0 


9 5 
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80 


itmm 1 


8 0 


2 


1 0 
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4 0 
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1 0 
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10 0 


9 0 


7 0 
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^1. 2t>>hmhf>>ti:X'!)\^mmmi-m&^\9(D-9: 
fcm<owcm^&Rxfo'x:<Dm^x(D^m^M^mmcm 
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[0 10 4] ::nj;iML. \t^m'i(ozi^mM\^. V)m 

mLtcm(owcMMMRxj^ox:(oi&ux(owcM^WL^^^M 
m--9(ozi^9.iti\c^^x&\^^^tr^t>f)^^o ^ti^ it 

mm2(D-ief:mmn. ^m^m. 2C(D-xmmx'tkm\^ 

tim(otiLm.^1tRXJ^ox:<DmM,x<DiSim^&^^M^W 1 
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[01051 ^mm 3 f^mffeittBfiiiJfiw 1 1 mm-ch 
^^^^ M^im^^h<D^TP^mzio\^^xm^\^. mmi^ 

[0106] nmm 1 0 

X(DmU^^^^ 1 0 %X\ m^t^2 5 iimX\ ^K^t^ 

tta! i.fcmmm^ xwtm Lfz<D t mm\^ x^xmrnm^i^^ 
m \^fz. mmmRx^^Mm^x^m \.fz<o t mm^j:0ykm 

4. 5X\ m^^'^O, 5mm. iK^^/ii5 5 4mm. 1I|}65 8 6 
m m (7)SSS^*m»y«-»:@?& ^X tzo 

[0107] m^m 1 1 -mmm i s . 

^t^:^3tt5 1 2 or. 10#Ppir*(7Pifti|X«^. m 

mi^tzmmm i o tmwj:mfiit(omm^^mmmr.»iM, 

^^m^yixtio 

. . J 0 1. 0 8 ] mmm i s -^js^y 1 7. „ . ... „ 
-fe/^u— ^tbx. 12 or. i^r^T?<^s\iR®^. 

[0109] ^JS0iJ 1 8 



18 
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X\ ^i^mmm ( d o o 2 ) 0 . 3 3 5 5 n m. BET 
jSfetcJ:5it^®a;5i53m2/g^ffiv>5r ^W^fix ttr 

JO m^m^±xtzo 
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T. 20t:(D#|a^^c:^oV^r?Efl:@??!L4 OmATM. 2V 
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PP 
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25 
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8 5 
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80 


7 0 


70 


14 


8 5 


7 5 


4 0 
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IS 


9 0 


6 0 


2 0 
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8 5 
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i^J!ffi05 IT 
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7 5 
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'>m^ IS 


6 0 
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5 5 


6 0 


*JSfe^ 19 
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6 0 
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rv^5r i:;i>5^7i^5o 1^(-^JSWl O^^t/^liSMl 7 <D 
[01151 IIJS«?i| 2 0 

C0O2 ;{EL. XtiO^X^ l-efe6)*&*9 Ififl: 

.tLK> 1 Ofl^-fJ-^.T^iEM-O. 5mmC0?L/ii5^ffii"5^?L 
Rr/U^::^l>AfS (j?$;6S20jtim) 

f^ffilU^do jE<g(D:^#$t;i«^;i)S4 5mm. 1t:d57 5mm 
[01 16] <:&11cO{'^K>jK^®*t*^^ LT 3 0 0 0 

(doo2) t^O. 3 3 6 0 nm. B E Tife(;i J: 5tb^ 

®a;&s2m2/g)co*a7ic^9 3S»%^. ^^mmtv. 
T^y :7y{bt'::^yx> (pvd F) Tafiyoir^fi-g^ 

L. m^^mt^t Ur(7) 1 0 cm2 ^fc"9 1 OficOfi] 

1 6 Mm)(7)>ftDit-^*b. Kj^L. :/uj^-r5w^{c 

J: t) mffi«S75s 1 , 3 g / c m 3 -e. ^mmt^Mmmz. 

4 6mm> ^ti^l 6mmTfco;rCp 
[0 117] <-fe/'?u— :^>ir/N'u— LT. ff^jS^ 

2 5Mm"C. 120^:. l^ra"eo»RiRiBI;65l 0%T% #7L 

/"Co ^r/^U-^$'<^:^#$^;i8^;6U 8 mm. m^^^ysmm 
4i23;ei5-r-<TiE<^^l/A1l75>^bjitti-r5S$ T-fei?. jE 



[0 118] <mmm(D^%>m^'^m. '^m'BLU^y< 
y~^^m\^^^^t&.^\±. SfixEufciiJfi^jiTiJiMu 

[0119] tiifsmi^g^&i/wai ufc^js^y i x*nm l 

;i|5 5 4mm. iS^;^!^ 8 6 mm(D3IM#^*ffl;^?S::i^m?lil 

[0120] %mm 2 1 

jEll^m* <t bT 1 0 c m2 S/c »5 SficD^J-g^THS 
0.. . 5 mrn(D^tmi£±^jg,^'^r/X^^==^^J>^miM^ 
:dS2 3 OMm)^fflV^. Affiftmft^.^ LT 1 0 c m^ ^ 
fci9 5f@(^#]'g'Tii:S0, 5mmCO:?L;05#ifti-^^?LK 
(ii:^;i520Min)^ffl<^^5^<bi^^^t:i. mj^iLfc^JS 

30 m2ot mmtm^<omm^ii^mM^:::-^nM^%^^^ 
[0121] mm.m 2 2 

iES*mf*«i: LTi?^;65 5 0,uim(Dm^(Dr/\^^=^^M. 
?S4rfflv\ LTl 0 c m2 19 1 5<i(^ 

S'J'&TiE^O. 3mm<DKt^^^'t^^^Wmm 
;i520Mm) ^fflv^sr ,bJ£Jl^t^. fttliieL;rc^j[ife0ij2 0 

[0122] mmm 2 3 

40 fS^fflV\ ^m^m^V^t LT 1 0 cm2 ^fct? 5{S(^#J 

[01231 mmm 2 4 

?S^fflv^. :&<l^mft:<b LT 1 0 cm2 ^tiy)mo:>m 

txm) ^m\^^^:it^^\^.w\7^\^tiw^m2otmm^ 
fm^^(Dmm¥i^nmmz.'9^mm^fi^^^xt^. 
50 [01241 nmm 2 5 
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[0125] nmm 2 e 

:fy^20tim)^m\f\ '^mMn.Pl^tl.xm^t^l 6 uLm<0 

t mm^m^<Dmm07i^mmm^»imm^m^^xtco 
[0126] mmm 2 7 

jEfii*Sfr<hLT10cm2 3fc»9 1 0 {@0#J^-ca:S 1 

f&<Dmm^7i^mmm^»^mm^m^±Xo 
[0127] mi&m 2 8 

jEmmmp^t lti o cm2 ^/co ifit^sd-g^-ciiisa 
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^^(onm$¥7kmmm=^»imm^m^^xtio 
[0128] mmm 2 9 

AEmmnt^t tn 0 cm2 ^tz^ }m<om^x^m4 

<omm^7i<,mnmii9<mm^iK^^xtio 
[0129] mmm 3 0 

[0 13 0] mibrifzmmm2 0 — 3 oo-^femj&i-o 
[0131] mbtitzmMm2 0 — 3 o<Dr,^mm^^ 

V^T. 5SS®«L60niA-C4.2V^t*3B#ra5tSLy5:1t. 60mA 

T-2. 7 v^xtkmir^^^m.^4 ^ /i^^^^mi.. i 
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1 6 
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5 
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0. 5 


5 
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$^Mt?'J 22 




5 0 


0. 3 


1 5 
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6 0 


1 


5 
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'J^jtflS09 24 




1 5 


3 


1 


1 6 


'Mmm 25 




3 0 


4 


5 


1 6 


K£itS0^ 26 


0. 3 


2 


2 0 




1 6 


27 


1 
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28 


3 


1 
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29 


4 


1 
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50 





(mAh) 
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'Mmm 24 
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:;?^lfi{J127 
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(72) »pa s 



5H011 AA03 CCIO DDI 3 KKOl 
5H017 AA03 AS02 CC05 HH02 
5H021 AA06 BB12 CC02 CC04 EE04 

EE12 HHOO HH02 HH03 
5H029 AJ03 AJ05 AK03 AL03 AL04 
AL07 AL12 AM03 AM05 AM07 
BJ04 BJ12 DJ02 DJ04 DJ07 
DJ13 DJ17 EJ12 HJ04 HJ06 
HJ09 HJ13 
5H050 AA06 AA07 AA08 BA17 CA08 
C603 CB05 0608 CB12 DA04 
DAI 9 FA02 FA15 FA19 HA04 
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